Abstract Not everyone exposed to an efficacious human immunodeficiency virus (HIV) intervention will reduce sexual risk behaviors, yet little is known about factors associated with "failure to change" high-risk sexual behaviors postintervention. History of abuse and polymorphisms in the serotonin transporter gene (5-HTT) may be associated with non-change. The current study sought to identify genetic, life history, and psychosocial factors associated with adolescents' failure to change condom use behaviors post-participation in an HIV prevention intervention. A sub-set of participants from a clinic-based sample of adolescent African-American females (N=254) enrolled in a randomized trial of an HIVprevention was utilized for the current study. Forty-four percent did not increase their condom use from baseline levels 6 months after participating in the sexually transmitted infection (STI)/HIV prevention intervention. In multivariable logistic regression analysis, an interaction between abuse and 5-HTTLPR group was significantly associated with non-change status, along with partner communication frequency scores at follow-up. Follow-up tests found that having a history of abuse was significantly associated with greater odds of nonchange in condom use post-intervention for only those with the s allele. For those with ll allele, participants with higher partner communication frequency scores were at decreased odds of non-change in condom use post-intervention. Thus, STI/HIV interventions for adolescent females may consider providing a more in-depth discussion and instruction on how to manage and overcome fear or anxiety related to being assertive in sexual decisions or sexual situations. Doing so may improve the efficacy of STI/HIV prevention programs for adolescent women who have experienced abuse in their lifetime.
Introduction
Adolescents are disproportionately affected by sexual transmitted infections (STIs) (CDC 2009 ). Among adolescents, girls have particularly high rates of STIs. Findings from the Centers for Disease Control and Prevention (CDC) indicate that, overall, one in four girls in the U.S. has an STI; however, the distribution of STIs is not uniform among girls. African-American girls have a markedly higher prevalence of STIs, with nearly half (48 %) detected with an STI (Forhan, Gottlieb, Sternberg, Xu, Datta and Berman 2008) . To contend with the STI epidemic among adolescent females, several efficacious STI/HIV prevention interventions have been developed, including interventions designed to be culturally congruent for African-American adolescent females (Choi, Hoff, Gregorich, Grinstead, Gomez Hussey experience of abuse, may be an important barrier prohibiting young women from positively changing their sexual behavior following participation in an HIV intervention.
Experience of abuse has been consistently associated with increased sexual risk-taking and adverse sexual health outcomes (i.e., STIs and HIV) among young women (Koenig, Doll, O'Leary and Pequengnat 2004) . To explain the frequently observed association between abuse and sexual risk-taking among women, the Theory of Gender and Power posits that the experience of abuse may disempower women to negotiate safer sexual practices because of the fear of possible ramifications by male sex partners if they are assertive during sexual situations (Silverman, Raj, Mucci and Hathaway 2001; Wingood and DiClemente 1997; Wingood et al. 2001) . A recent study of adolescent African-American girls found that those with a history of sexual violence had greater fear of negotiating condom use with their sexual partners resulting in increased sexual risk-behaviors . Together, these findings suggest girls with abuse histories may be more reticent to engage in sexual risk-reduction decision making and use of preventive strategies, such as condom use negotiation, thus reducing their likelihood of using condoms during sex, even after participating in an efficacious STI/HIV prevention intervention.
Neuroscientists have identified a subgroup that appears to be particularly reactive to threatening environmental stimuli. Functional magnetic resonance imaging studies suggest the amygdala, a region of the brain critical for emotional processing and especially important for detection and processing of fear-related information, is affected by genetic variability in the promoter of the 5-HTT gene (Nordquist and Oreland 2010) . The 5-HTT gene is a key regulator of serotonergic neurotransmission, localized to 17p13 and consisting of 14 exons and a single promoter. The common polymorphism in the promoter region results in two variants, a short and a long allele, with the short allele resulting in lower serotonin transporter availability. Individuals with at least one copy of the short (s) allele of the 5-HTTLPR who have also experienced stressful life events have been suggested to have higher rates of depression or depressive symptoms, although there has been debate about the extent to which 5-HTTLPR moderates the association between stress and depression (see Risch et al. 2009 and Karg, Burmeister, Shedden and Sen 2011 for recent meta-analyses on the topic).
Aside from this conceptualization of the role of 5-HTTLPR in emotion-related processing, other studies have found that individuals with at least one copy of the short (s) allele of the 5-HTTLPR have shown increased amygdale activation to fearful stimuli in facial expression recognition tasks and enhanced amygdala reactivity to punishment cues in the environment (Battaglia et al. 2005; Hariri et al. 2003 Hariri et al. , 2006 Hariri et al. , 2002 . Furthermore, carriers of at least one copy of the s allele also display hyperactive amygdala response to nonemotional and neutral cues (Heinz et al. 2007; Munafo, Brown and Hariri 2008) , direct preferential attention toward threat-related stimuli, and also have difficulty disengaging from such stimuli (Beevers, Wells, Ellis and McGeary 2009; Osinsky et al. 2008) . The neuroscience research suggests that carrying the s allele may prompt emotional arousal to fear-based and threatening environmental events, such as the prospect of negotiating condom use with male sex partners. This could be especially true for individuals with a history of abuse, for whom sexual situations could already be perceived and appraised as threatening. Thus, it may be that adolescent girls in STI/HIV interventions with abuse histories, and who are predisposed toward hypervigilance and emotional reactivity to environmental events (i.e., have at least one copy of the s allele of the 5-HTTLPR), may be reticent to change their condom use behavior post-intervention.
The purpose of the present study was to explore whether history of abuse relates to adolescent female's nonresponsiveness to an STI/HIV prevention intervention, as determined by their reporting no increase in condom use from baseline to 6 months post-participation in a demonstrably efficacious STI/HIV intervention. Additionally, the study examined the extent to which abuse history's association with STI/HIV intervention non-responsiveness would vary based on a functional polymorphism (5-HTTLPR) of the serotonin transporter gene. We hypothesized a G×E interaction effect in which girls carrying at least one copy of the short (s) allele of the 5-HTTLPR polymorphism would be more likely to be non-responsive to the intervention as evidenced by their lack of increased condom use post-intervention if they reported a lifetime experience of abuse. The AFIYA intervention, guided by social cognitive theory (Bandura 1994 ) and the theory of gender and power DiClemente 2000, 2004) targeted several psychosocial constructs including: fear of condom negotiation, partner communication self-efficacy, partner communication frequency, and parent-adolescent communication. Thus, we also examined the extent to which young women who either increased or did not increase condom-use post-intervention differed in regards to the psychosocial constructs targeted in the intervention at the 6-month follow-up assessment (post-intervention). Such knowledge would be useful for the creation, revision, or adaptation of sexual risk-reduction interventions for this especially vulnerable subgroup of non-responsive adolescents.
Methods

Description of Parent Study Recruitment
From July 2005 to June 2007, African-American adolescent females were recruited from reproductive health clinics in Atlanta, GA, to participate in an STI/HIV prevention trial. The purpose of the trial was to assess whether a supplemental treatment delivered after intervention workshop participation (via phone calls) enhanced maintenance of a modified efficacious STI/HIV behavioral intervention (HORIZONS) (DiClemente et al. 2009 ). A young African-American woman recruiter approached adolescents in the clinic waiting area, described the study, solicited participation, and assessed eligibility. Eligibility criteria included self-identifying as African-American, being 14-20 years of age, and reporting at least one instance in the past 6 months of vaginal intercourse without a condom. Young women were excluded from the study if they were married, pregnant, or attempting to become pregnant. Those meeting inclusion criteria and interested in participating returned to the clinic to complete informed consent procedures, baseline assessments, and be randomized to trial conditions. Written informed consent was obtained from all adolescents/young women. Parental consent waived for those younger than 18 years due to the confidential nature of clinic services. Of the eligible individuals, 94 % (N=701) enrolled in the study, completed baseline assessments, and were randomized to study conditions. Participants were compensated $75 for the baseline visit and $20 for the follow-up assessments. The Emory University Institutional Review Board approved all study protocols.
Parent Study Intervention Description
All 701 participants received a modified version of a CDCdefined evidence-based HIV prevention intervention designed to be culturally and gender-appropriate for African-American female adolescents (HORIZONS) (DiClemente et al. 2009 ).
The 5-h group session was facilitated by trained AfricanAmerican women health educators and presented to, on average, seven to nine participants attending the session. The intervention was based on social cognitive theory, the theory of gender and power, and previously published interventions for adolescent females seeking clinical services (DiClemente et al. 2004; DiClemente et al. 2009 ). Intervention sessions were interactive, fostered a sense of cultural and gender pride, and emphasized diverse factors contributing to young peoples' STI/HIV risk, including individual factors (STI/HIV risk-reduction knowledge, perceived peer norms supportive of condom use, condom use skills), relational factors (persuasive communication techniques to enhance male partner responsibility for condom use), and social factors (encouraged participants to reduce douching). Participants also role-played informing STI status to male sex partners and encouraging partners to seek STI screening/treatment.
Summary of Main Intervention Findings
Utilizing generalized estimating equation regression models (with exchangeable correlation), the intervention arm, relative to the comparison group, showed statistically significant differences over 18 months post-intervention: The intervention condition had lower chlamydia incidence (7 % versus 13.6 %; p=0.007), lower mean frequency of sex while high on drugs/alcohol (1.43 versus 2.67; p=0.02) and higher mean percent condom-protected sex acts (56.5 % versus 49.7 %; p= 0.007). Furthermore, no differences between conditions were observed for sociodemographic characteristics at 6-month assessment. Also, for each study condition, no differences were observed on baseline variables for participants retained in the trial compared with those unavailable for follow-up. (For a detailed description of the intervention results, see DiClemente et al. 2010 ).
Procedures and Measures Relevant for the Current Study
As part of the main study's procedures, participants completed audio computer-assisted self-interviews (ACASI) at baseline prior to randomization and again at 6-month follow-up assessment. The ACASI data allowed for assessment of all variables included in this study such as the sociodemographics, sexual history, abuse history, attitudes, and psychosocial constructs associated with STI/HIV-preventive behaviors and targeted in the intervention. In addition to the ACASI survey completed as part of the main study, this analysis reports on data from only the 254 participants who, in addition to the baseline assessment, consented and provided a saliva sample for DNA analysis 1 and completed the 6-month follow-up assessment postintervention participation (from the 546 who completed the 6-month assessment as part of the main trial). The Emory University Institutional Review Board approved all study protocols.
Primary Outcome Measure of Interest
Change in Condom Use Post-intervention As part of the main trial's assessments, participants completed computerized interviews assessing their sexual behaviors, condom use, and other variables at baseline and then again at their subsequent 6-month follow-up assessment. Change in condom use was assessed by comparing reported percentage condom use in the 6 months prior to baseline (prior to intervention participation) to reported percentage of condom use in the 6 months between baseline and the 6-month follow-up assessment (post-intervention). If a participant reported any increase in condom use from their baseline level, this was considered as "change"; no increase or a decrease in condom use from their baseline level was considered as "non-change." Condom use at the first 6-month follow-up interval post-intervention was selected because most HIV risk-reduction programs see the strongest impact on condom use closer to intervention participation, with effects tending to wane over time (Kalichman, Carey and Johnson 1996) . The change group and non-change group did not significantly differ in their baseline rates of condom use.
Possible Correlates of Non-change Sociodemographic Measures Age was assessed by asking, "How old are you (in years)?" Receiving federal assistance for living expenses was assessed by four binary response format questions (Yes/No). Responses were summed to create an index of family aid.
History of Abuse Abuse was measured at the 6-month follow-up assessment and was conceptualized as an index comprising four forms of abuse: emotional, physical, forced vaginal sex, or forced anal sex. Abuse history was assessed by asking four questions, "Have you ever been emotionally abused (threatened or called names)"; Have you ever been physically abused (hit, kicked, slapped, punched)?"; "Has anyone ever forced you to have vaginal sex when you didn't want to?"; and "Has anyone ever forced you to have anal sex when you didn't want to?" Response choices were yes (1) and no (0). Consistent with the definition used in national surveillance studies (Leeb et al. 2008 ), a dichotomous composite variable was created in which participants who indicated yes on any of the four items were determined to have a history of abuse, and those who answered no on all items were determined to have no history of abuse. Further support for utilizing a composite variable of abuse to examine associations sexual risk-taking among young women comes from a study by Younge et al. (2010) which found that experiencing any form of abuse (physical, sexual, and/or emotional) was associated with increased sexual risk behaviors among adolescent African-American females relative to those who had never been abused. Additionally, young women who had experienced either physical or sexual abuse in combination with emotional victimization engaged in more HIV risk behaviors relative to individuals who had experienced only physical or sexual abuse (Younge, Salazar, Sales, DiClemente, Wingood and Rose 2010) .
Depressives Symptoms Depressive symptoms were assessed with a very brief, eight-item version of the Center for Epidemiological Studies-Depression scale (Melchior, Huba, Brown and Reback 1993) . The CES-D assesses the presence of depressive symptoms in the past 7 days and has 1 The DNA sample collection was an addition to the main trail's data collection, thus not every participant was invited to provide a sample if they: (1) had already completed the trial or (2) did not return for the 24-month follow-up assessment when the sample collection occurred. Three hundred sixty-three were asked to provide a sample, and only 31 declined. been shown to be a valid measure of depressive symptoms in African-Americans (Radloff 1991 ). Cronbach's alpha, a measure of the scale's internal consistency, was 0.91.
Fear of Consequences of Condom Negotiation
Fear of consequences of condom negotiation with a sexual partner was assessed by a seven-item scale (DiClemente and Wingood 1997). Sample consequences were "ignore my request," "hit, push, or kick me," "leave me," and "go out with other girls." Cronbach's alpha was 0.87. Partner Communication Self-efficacy A six-item scale assessed partner sexual communication self-efficacy (Wingood and DiClemente 1998) . Sample items included "With a sex partner, how hard is it for you to ask how many sex partners he has had?" and "With a sex partner, how hard is it for you to ask if he would use a condom?" Cronbach's alpha was 0.82.
Partner Communication Frequency Partner communication frequency was assessed by a five-item scale that assesses adolescents' frequency of communicating with male sex partners (Milhausen et al. 2007) . Each item required a response based on a four-point Likert-type scale (never to a lot/seven or more times). Higher values indicate more frequent sexual communication. Cronbach's alpha was 0.85.
Parent-adolescent communication scale
The parent-adolescent communication scale (PACS) is composed of five items assessing adolescents' frequency of communicating about sexually related topics with their parents . Each item required a response based on a four-point Likerttype scale: 1 (never) to 4 (often). Higher values indicated more frequent parent-adolescent communication. Cronbach's alpha was 0.91.
Genotyping DNA was obtained using Oragene™ DNA kits (Genetek; Calgary, Alberta, Canada). Participants rinsed their mouths with tap water and then deposited 4 ml of saliva in the Oragene sample vial. The vial was sealed, inverted, and shipped via courier to a central laboratory in Iowa City, where samples were prepared according to the manufacturer's specifications. Genotype at 5-HTTLPR was determined for each sample as previously described (Bradley, Dodelzon, Sandhu and Philibert 2005) . Of the sample, 8.0 % were homozygous for the short allele (ss), 32.8 % were heterozygous (sl), and 53.8 % were homozygous for the long allele (ll). Consistent with prior research (Hariri, Drabant, Munoz et al. 2005) , genotyping results were used to form two groups of participants: those homozygous for the long allele and those with either 1 or 2 copies of the short allele. Among the participants, 5.0 % had a "very long" variant of 5-HTTLPR. Because the activity of this variant on the hypothesized associations has not been well characterized, these youths were excluded from the data analyses.
Data Analysis Plan
All analyses were limited to the 254 main trial participants who, in addition to the baseline assessment, participated in the STI/HIV intervention workshop, consented and provided a saliva sample for DNA analysis, and completed the 6-month follow-up assessment. Descriptive statistics summarized intervention responsiveness rates. In addition, bivariate analyses examined differences between groups (nonchange group versus change group) on sociodemographic variables, 5-HTTLPR group (i.e., s allele group vs. ll allele group), psychosocial characteristics, and life history factors (i.e., history of abuse) reported at the 6-month follow-up assessment (prior to intervention participation). Differences were assessed using independent samples t tests for continuous variables and Chi-square analyses for categorical variables. Variables significant at the p ≤ 0.10 in bivariate analyses were entered into a multivariable hierarchical logistic regression predicting change status at the 6-month follow-up assessment (Hosmer and Lemeshow 2000) . In the first step, psychosocial factors were entered into the model. In the second step, abuse history and 5-HTTLPR group were entered into the model. Additionally, to explore whether the association between abuse history and intervention non-responsiveness (i.e., no increase in condom use post-intervention) differed as a function of 5-HTTLPR group, an interaction between abuse and 5-HTTLPR group was entered in at the final step into the regression model. Finally, an identical regression analysis was conducted to the one described above utilizing a more conservation measure of abuse. Specifically, women who only experienced emotional abuse (i.e., reported experiencing emotional abuse but no history of physical and/or sexual abuse) were excluded from the abuse composite score.
Results
Sample Description
Mean age of participants in this sample was 18.1 years (SD= 1.4) upon enrollment into the main trial. The majority was still in high-school or had only completed some high-school at enrollment (51.9 %). One quarter had a job, and many reported living with their mother only (41.1 %) or mother and father (16.1 %). The mean number of times having vaginal sex in the 6 months prior to baseline assessment was 33.26 (SD=58.48), and condoms were used, on average, 48 % (SD=0.36; range, 0-100 %) of the times during vaginal sex in the 6 months prior to baseline assessment and 27 % tested positive for one of three STIs (chlamydia, gonorrhea, or trichomoniasis) at baseline. Additionally, the mean number of times having vaginal sex in the 6 months prior to 6-month assessment was 28.35 (SD=38.91), and condoms were used, on average, 53 % (SD=0.40; range, 0-100 %) of the times during vaginal sex in the 6 months prior to 6-month assessment.
Of key interest for this study, 44.1 % (n=112) did not increase their condom use from baseline levels 6 months after participating in a culturally and gender-tailored STI/HIV prevention intervention that has demonstrated efficacy in reducing sexual risk behaviors (i.e., increasing condom use) and incident STI infections among adolescent African-American girls (i.e., chlamydia infections) (DiClemente et al. 2009; Lyles et al. 2007 ). Pertinent to this study, 50.8 % reported a history of abuse based on the composite measure of abuse (any abuse), with 43.3 % reporting having experienced emotional abuse in their lifetime, 31.9 % reporting physical abuse, and 21.7 % reporting sexual abuse. When those experiencing only emotional abuse (in absence of also having experienced physical and/or sexual abuse) are removed from the composite measure of abuse, 39.9 % of the sample reported a history of abuse.
Bivariate Associations Among Study Variables
A series of chi-squares and ttests were conducted to explore the association between potential correlates of non-change (Table 1) . Compared with the change group (i.e., adolescents who increased their recent condom use from baseline levels at the 6-month follow-up), those in the non-change group had: (a) a greater odds of abuse history; (b) lower levels of parent adolescent communication; (c) lower levels of partner communication frequency; (d) lower levels of partner communication self-efficacy; and (e) higher levels of depressive symptoms (but only at a marginally significant level). Individuals with the s allele did not differ in regards to non-change in condom use (X 2 =1.89, p=0.17), or history of any abuse (X 2 =0.61, p=0.44) from those with the ll allele.
2
Multivariable Hierarchical Logistic Regression Predicting Change Status Post-intervention Participation
Factors identified as significant at the p≤0.10 level in bivariate analyses (Hosmer and Lemeshow 2000) were entered into a multivariable hierarchical logistic regression, controlling for group and frequency of sex in the past 6 months, to determine which factors, including an interaction between abuse history and 5-HTTLPR group, were significantly associated with behavioral change status 6 months after participating in the intervention workshop (see Table 2 ). Overall, we found that the three-step model including the interaction term was significant. The interaction between abuse and 5-HTTLPR group was significantly associated with non-change status, along with partner communication frequency scores at follow-up. In order to interpret the interaction effect, separate multivariable logistic regression models predicting behavioral change status were conducted for those possessing one or two copies of the s allele and those with the ll allele (see Table 3 ). For those with the ll allele, higher levels of parent-adolescent communication and partner communication frequency were significantly associated with increases in condom use post-intervention. For those with the s allele, having a history of abuse was significantly associated with greater odds of non-change in condom use post-intervention. The same regression analysis shown in Table 2 was conducted utilizing a more conservative abuse measure (i.e., the composite abuse score excludes women who experience emotional abuse only), and the results mirror those presented in Table 2 (see Table 4 for analysis with conservative abuse measure).
Discussion
Similar to the limited findings reported in the adult HIV prevention literature on non-change in preventive behaviors post-intervention (Kalichman et al. 2005) , nearly half of adolescents who participated in a demonstrated efficacious STI/HIV prevention program did not increase their condom use post-intervention. As hypothesized, history of abuse was significantly related to not increasing condom use. Furthermore, as predicted, the association between abuse and non-responsiveness to the intervention (i.e., no increase in condom use) was only observed for adolescents identified with the s allele of the 5-HTTLPR.
According to the theory of gender and power (Wingood and DiClemente 2000; , the experience of abuse disempowers women to negotiate safer sexual practices in their current sexual relationships because they may fear possible ramifications by male partners if they attempted to do so (Silverman et al. 2001; Wingood and DiClemente 1997; Wingood et al. 2001) . The findings of this study provide some support for this position by demonstrating that adolescents who carry the s allele of the 5-HTTLPR, a functional polymorphism found to be related to high reactivity to emotional and/or threatening cues, and who also have a history of abuse, are more likely to be non-responsive 2 Because we utilized a two-group structure to explore the association between 5-HTTLRP status and the outcome of interest, we present these data for those with an s allele versus those with the ll allele. However, by request, the outcome by the three groups (ss, sl, ll) can be made available.
to the intervention. Interestingly, the associations between stress and depression were not independently associated with non-responsiveness when the interaction was in the equation indicating. This finding suggests that the addition of genotyping allowed for the identification of this potential link between an emotional processing mechanism and sexual decision making post-intervention that would not have surfaced through the assessment measures employed in the main study. Combined, the findings imply that similar to successful interventions designed to reduce traumatic stress and sexual risk behaviors among people living with HIV who have histories of abuse (Sikkema, Wilson, Hansen et al. 2008; Sikkema, Hansen, Kochman et al. 2007 ), STI/HIV prevention interventions for adolescent girls may consider Group and frequency of vaginal sex in the past 6 months were controlled for in regression providing more in-depth discussion and instruction on specific strategies to manage and overcome fear or anxiety related to past abuse, as well as fear/anxiety about being assertive in current sexual situations. Doing so may improve the efficacy of STI/HIV prevention programs for adolescents who have a history of abuse. Many HIV prevention programs designed for adolescent females, as HORIZONS (DiClemente et al. 2009 ), include a small component on unhealthy relationships (i.e., identifying abusive relationships). However, they do not delve into the multitude of other factors stemming from prior abuse (i.e., hyperarousal, fear, and anxiety) that may be hindering young women from living both emotionally and physically healthy lives. Furthermore, most HIV intervention research does not even assess factors related to hyperarousal, fear-reactivity, or anxiety, therefore, are not capturing the degree to which these constructs impact young women's decision-making in arousing contexts like ones involving sex. Thus, interventions should increase awareness of the co-occurrence of abuse, hyperarousal/anxiety/fear, and sexual risk behaviors, focus on developing cognitive and behavioral skills needed to accurately appraise risk, identify triggers associated with negative affect and sexual risk-taking, and developing strategies to avoid situations that trigger engaging in sexual risk-taking. Additionally, assessment instruments may benefit by including measures of hyperarousal, fear, and anxiety.
Although the aforementioned suggestions are offered for additional content to include in STI/HIV intervention programs for adolescents with histories of abuse, especially in the cases of those who may be genetically inclined to be highly reactive to environmental events, it is not clear from this study exactly why they are not responding to the intervention. One possibility is that they may have an inability to process potentially emotion-inducing information presented in the intervention sessions (i.e., practicing condom use negotiation skills; using condom correctly) because the content of the intervention triggers especially strong reactions that could interfere with information processing and learning. Another possibility is that adolescents did attend and acquired the prevention information and were unable to enact the skills learned because they were especially fearful of negative emotional responses by male sex partners. Further research is needed to systematically assess information processing among STI/HIV intervention participants to better understand where in the process barriers occur. Regarding intervention delivery, because these young women may need additional content to address their unmet needs, they may require a more intensive intervention (more than one session) to incorporative the additional content required by this sub-group. Additionally, whereas group formats have demonstrated efficacy for the majority of participants in group-based formats, some individuals may benefit from additional individual sessions which are specifically tailored to meet the needs (e.g., anxiety reduction) of this subgroup of participants at particularly high risk.
Limitations This study is not without limitations. First, the data employed in this study were only from participants who returned for follow-up assessment after the intervention workshop. It is possible that returning participants may have differed in meaningful ways from those who did not return for follow-up, but we have no way to formally exclude this possibility. However, analyses of baseline socioeconomic and behaviors indicate no significant differences between those who returned for follow-up and those who did not. Additionally, participants who provided DNA samples may have differed from participants who did not provide a specimen. However, we experienced a low rate of nonparticipation for the DNA saliva collection (8 %), and a comparison of baseline characteristics indicates no observed differences in sociodemographics, psychosocial variables, or behavioral outcomes.
Conclusion Several efficacious STI/HIV prevention programs exist for a variety of populations, including AfricanAmerican adolescent girls (Sales et al. 2006; DiClemente, Crittenden, Rose et al. 2008) . Despite the demonstrated efficacy of interventions to reduce STI/HIV-associated sexual risk behaviors, not every individual who participates in such a program will positively change their sexual risk behaviors (i.e., increase condom use). The ability to identify barriers and possible causal factors that differentiate those who increased condom use post-intervention from those who did not may be a critical first step in refining, adapting, or designing new STI/HIV prevention programs to optimize their appropriateness and efficacy for these especially vulnerable youth.
